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ABSTRACT 


The  effects  of  changing  the  military  feeding  system  upon  the 
quantities  of  nutrients  consumed  by  the  Marine  in  the  military  dining 
hall  were  assessed  by  conducting  a  before-and-after  study  at  Twentynine 
Palms  Marine  Corps  Base.  The  first  phase  was  an  8-day  survey  of  the 
conventional  feeding  system  in  a  Force  Troops'  dining  hall  and  a  7-day 
survey  in  the  Communications  and  Electronics  School  dining  hall.  Low 
concentrations  of  iron  and  vitamin  A  per  1 ,000  kcal  and  a  high 
consumption  of  calories  per  meal  were  the  major  observations  of  this 
feeding  system.  Then,  this  feeding  system  was  converted  to  a  series  of 
restaurants,  two  in  each  of  the  four  dining  halls.  Each  restaurant  had  a 
distinct  menu  and  decor/theme.  The  second  phase  of  the  study  was 
conducted  after  the  novelty  of  these  changes  had  subsided.  Then  the 
effects  upon  both  students  and  Force  Troops  were  studied.  Vitamin  A  and 
iron  concentrations  were  low  in  most  meals;  the  concentrations  of 
thiamin,  riboflavin,  and  ascorbic  acid  were  also  low  in  many  of  the 
meals.  Recommendations  include  monitoring  nutritional  status  of 
Marines,  improving  nutrient  consumptions  through  nutrition  awareness  and 
education,  revising  menus,  fortifying  foods,  preparing  foods  so  they  do 
not  lose  their  nutrients,  and  making  more  nutritious  foods  more 
attractive. 
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The  Department  of  Defense  must  maintain  the  capability  for 
providing  complete  subsistence  to  combat  personnel  during  actual 
conflict  and  during  training  under  simulated  combat  conditions.  To 
maintain  supply  channels  for  food  and  an  experienced  corps  of  trained 
food  service  personnel,  garrison  feeding  for  enlisted  personnel  is 
provided  at  installations.  Prior  to  the  inception  of  the  all  volunteer 
Army,  unmarried  enlisted  personnel  were  dependent  upon  military  dining 
facilities  since  they  did  not  have  the  funds  or  the  liberty  to  seek  other 
sources  of  sustenance.  These  personnel  were  authorized  free  meals  in  the 
military  dining  facility  and  received  about  90%  of  their  nutrients  from 
this  source.  When  military  pay  was  increased  in  order  to  recruit 
adequate  numbers  of  personnel  for  the  services,  these  personnel  had  more 
of  a  civilian-type  lifestyle.  Therefore,  the  dependence  upon  the 
military  dining  hall  was  decreased.  As  a  result,  the  controls  over  the 
nutrient  intake  were  also  decreased. 

The  drastic  reduction  of  dining  hall  utilization  has  created  many 
concerns  within  the  military  command  structure.  One  of  the  concerns  is 
how  to  maintain  the  capability  for  combat  feeding  of  all  DOD  personnel 
including  the  navy  afloat.  A  second  concern  is  the  question  of  how  to 
insure  that  the  individual  enlisted  person  is  receiving  adequate 
nutrition. 

Previously,  the  military  menu  was  developed  in  relationship  to 
requirements  and  since  the  personnel  received  the  majority  of  their 
nutrients  from  the  dining  hall  with  minimal  choices  besides  rejection, 
military  commanders  were  well  assured  that  the  health  of  these  personnel 
was  not  being  adversely  affected  by  poor  nutrition.  In  addition  to  the 
drastic  reduction  in  amounts  of  nutrients  consumed  in  the  military 
dining  facilities,  several  factors  have  contributed  to  the  deterioration 
of  the  nutritional  adequacy  of  the  meals  consumed  in  these  dining  halls. 
The  first  factor  was  the  addition  of  a  short  order  line  in  the  dining 
hall.  Then  most  of  the  dining  halls  started  increasing  the  number  of 
items  available  for  each  course.  Now  some  of  the  dining  halls  are  being 
converted  to  specialty  type  restaurants.  All  of  these  changes  in  DOD 
feeding  systems  were  designed  to  encourage  increased  utilization  of  the 
dining  hall  by  enlisted  personnel  and  to  improve  his/her  opinion  of 
military  service.  Minimal  or  no  concern  for  the  nutritional  adequacies 
of  the  menus  was  given  in  the  new  plans. 

If  the  military  services  are  going  to  expect  high  levels  of  physical 
and  mental  performances  from  personnel,  it  remains  imperative  that  the 
personnel  maintain  optimal  mental  and  physical  conditioning  which 
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includes  proper  nutrition.  These  factors  could  provide  the  margin 
between  success  or  failure  of  a  military  action  and/or  could  affect  the 
duration  of  the  activity  through  the  quality,  quantity,  and  duration  of 
efforts  expended.  Since  free  lifetime  health  care  is  provided  to  the 
career  military  person  and  his/her  family,  providing  good  nutrition  and 
sound  nutritional  information  to  improve  their  nutritional  status  and 
health  would  reduce  their  health  care  needs  and  consequently  the  costs 
borne  by  the  military  services  and  taxpayers. 

Most  of  the  changes  in  both  the  military  feeding  systems  and  the 
menus  in  these  dining  facilities  are  being  made  in  response  to  the 
desires  expressed  by  the  military  patrons.  Consequently,  the 
nutritional  quality  of  the  meals  consumed  in  the  military  dining  hall  is 
no  longer  maintained  by  the  master  menu.  This  controversy  between 
attempting  to  increase  dining  hall  utilization  by  providing  popular  food 
items  versus  the  military's  responsibility  for  maintenance  of  the  health 
of  the  military  person  to  include  proper  nutrition  is  a  legitimate 
predicament.  Should  the  military  services  ignore  their  responsibilities 
for  the  enlisted  person's  health  in  order  to  have  him/her  utilize  the 
dining  hall  more?  Will  menu  changes  affect  attendance  at  the  dining  hall 
and/or  the  patron's  health?  If  the  enlisted  person  does  not  eat  in  the 
dining  hall,  the  nutritional  quality  of  the  meals  available  is 
inconsequential.  Therefore,  it  is  important  both  to  increase  dining 
hall  attendance  and  maintain  the  nutritional  quality  of  the  meals.  If 
the  person  will  eat  in  the  dining  hall,  he/she  could  be  encouraged  to 
consume  t  well-balanced  diet  or  food  items  could  be  fortified  to  assure 
adequate  intakes  of  micronutrients.  Since  these  personnel  have  such  a 
large  variety  of  foods  available  from  both  the  military  feeding  system 
and  all  other  sources,  It  has  become  increasingly  imperative  to  monitor 
the  nutritional  intakes  and  status  to  assure  their  health  and 
capabilties  to  perform  optimally  their  military  duties  in  the  event  of  a 
conflict. 


The  Marine  Corps  submitted  in  March  1974,  a  request  to  the  DOD  Food 
Research,  Development,  resting  and  Engineering  Program  for  the  "Analysis 
of  Marine  Corps  Food  Service  System"  (Requirement  No.  USMC  7  -1).  This 
request  included  a  thorough  analysis  of  the  present  food  service  system 
at  Marine  Corps  Base,  Twentynine  Palms,  California,  and  the  development 
of  alternate  systems  to  improve  customer  acceptance  and  to  increase 
efficiency  and  economics  of  military  feeding.  Operations  Research  and 
Systems  Analysis  Office  (OP/SA)  of  the  U.S.  Army  Natick  Research  and 
Development  Command  (NARADCOM)  submitted  plans  for  initiating  a  study  of 
the  food  service  system  with  a  request  that  a  study  of  the  nutritional 
impact  of  the  changes  be  assessed  by  Letterman  Army  Institute  of  Research 
(LATR).  The  Fourth  Annual  Meeting  of  the  Joint  Nutrition  Research 


Planning  Board  (JNRPB),  conducted  27  -  28  April  1976,  assigned  a  high 
priority  to  the  Twentynine  Palms  study. 

OR/SA's  plans  were  a  multi-phase,  several -years '  effort.  They 
included  a  study  of  the  present  system  and  its  patrons'  desires 
regarding  feeding  systems,  designing  a  new  system  for  the  Marine  Base, 
and  implementing  the  new  system.  In  order  to  assess  the  nutritional 
impact  of  changing  feeding  systems  upon  the  nutritional  intakes  and 
status  of  the  Marine,  LAIR  conducted  a  two-phase  study  at  Twentynine 
Palms  Marine  Corps  Base.  The  first  phase  of  the  Marines  feeding 
system  was  conducted  during  March  1977  on  the  conventional  Marine  Food 
Service  System  while  the  second  phase  was  conducted  during  October- 
November  1978  after  a  system  of  restaurants  had  been  operational  for 
several  months  on  this  Base.  This  provided  be fore -and -after  comparisons 
of  the  nutrient  consumptions  of  these  Marines.  Although  these  studies 
were  multifaceted,  this  report  will  be  restricted  to  the  nutritional 
evaluations  of  the  meals  consumed  in  the  military  dining  halls. 

METHODS 

The  first  phase  of  the  study  included  an  eight-day  survey  of  a  Force 
Troops'  dining  hall  followed  by  a  seven-day  survey  of  the  students' 
dining  hall  in  March  1977.  Total  amounts  of  each  food  served  at  each 
meal  were  determined  by  weighing  all  foods  brought  to  each  serving  line 
(each  serving  line  independent  of  the  other  except  when  menus  were  the 
same  at  breakfasts)  and  all  foods  returned  to  the  kitchen.  Samples  of 
individual  food  items  were  collected  (1)  from  each  serving  line.  Plate 
wastes  for  each  food  were  determined  by  collecting  each  food  item  in  a 
separate  container  and  weighing  the  total  amount  of  each  item  for  each 
meal.  When  the  same  food  item  (e.g.  salads  and  desserts)  was  served  on 
both  serving  lines,  the  waste  was  allotted  to  each  line  in  the  same  ratio 
as  it  was  served  (i.e.,  if  30%  of  the  cake  was  served  on  the  short-order 
line,  then  30 %  of  the  cake  waste  was  allotted  to  that  line). 

The  total  number  of  people  eating  the  meal  in  the  dining  hall  was 
determined  from  the  sign-in  sheets.  A  separate  headcount  was  taken  of 
the  short-order  patrons;  however,  valid  nutrient  consumptions  could  not 
be  calculated  separately  for  short-order  and  main-line  meals  during  the 
first  phase  due  to  the  large  number  of  patrons  returning  for  second 
helpings  mainly  from  the  short-order  line,  although  their  first  plate 
may  have  been  obtained  from  either  line. 

The  second  phase  of  the  study  was  conducted  during  October  - 
November  1978  after  the  Marines  had  become  accustomed  to  the  new  feeding 
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sytst.em.  In  this  system,  each  half  of  each  dining  hall  had  a  distinct 
decor  and  menu  so  that  the  Marines  had  a  series  of  individualized 
restaurants  from  which  to  choose.  To  evaluate  the  nutritional  contents 
of  the  meals  consumed  in  different  restaurants,  both  serving  lines  from 
three  dining  halls  were  studied  by  the  same  methods  as  were  used  for  the 
first  phase  of  the  study.  The  first  dining  hall  was  studied  for  7  days 
and  was  serving  the  A-ration  menu  and  barbecued  short-order  foods  in  the 
two  respective  restaurants  (Lodge  and  Barbecue  Ranch,  respectively). 
The  second  dining  hall  was  monitored  for  5  days  and  offered  a  hamburger 
and  a  steakhouse  menu  in  the  two  separate  serving  areas  (29  -  Burgers  and 
Meating  Place,  respectively).  The  third  facility  was  surveyed  for  6  days 
and  offered  an  A-ration  and  an  Italian  pasta  menu  in  the  two  respective 
dining  areas(Sports  Circle  and  Pasta  Palace).  Although  the  Marines  were 
permitted  to  attend  any  of  the  dining  halls,  the  first  two  facilities 
surveyed  were  located  in  the  Force  Troops  area  while  the  third  was  in  the 
students  area  and  most  Marines  attended  the  one  located  in  their 
respective  areas. 

These  data,  after  assigning  food  item  code  numbers,  were  processed 
using  computer  programs  and  handbook  values  for  nutrient  contents  (1). 
Although  the  average  amounts  of  nutrients  could  not  be  obtained  for  each 
serving  line  for  the  first  study,  the  nutrient  concentrations  (i.e.,  % 
kcalories  from  fat  or  milligrams  of  nutrient  per  1,000  kcal)  were 
calculated  separately  and  compared. 

RESULTS 

The  daily  dietary  nutrient  allowances  (2)  are  presented  in  Table  1. 
These  daily  allowances  for  men  are  divided  by  3  to  provide  a  per-meal 
standard  for  comparisons.  (It  should  be  noted  that  the  allowances  for 
women  never  exceed  those  for  men,  so  that  by  using  men's  allowances  for 
each  nutrient,  the  allowances  for  women  should  be  assured.)  As  a  further 
comparison  of  the  nutritional  balance  of  the  meals,  vitamin  and  iron 
concentrations  per  1,000  kcal  or  nutrient  densities  have  been 
calculated.  Protein  should  provide  12. 5%  of  the  kcalories  for  men  and 
14.5%  of  the  total  kcalories  for  women  to  meet  their  respective  protein 
allowances  without  exceeding  the  caloric  allowances. 

The  average  nutrient  consumptions  per  patron  at  the  Force  Troops 
Dining  Hall  for  the  first  study  are  presented  in  Tables  2  through  4. 
Average  attendance  at  these  meals  ranged  from  308  for  weekend  suppers  to 
472  for  weekday  lunches  with  36  to  37%  of  the  patrons  eating  short-order 
meals.  The  data  for  the  combined  meals  (short-order  plus  main  line  or  A- 
ration)  are  presented  at  the  top  of  the  tables  and  the  data  for  the 
individual  lines  are  shown  at  the  bottom.  All  of  the  nutrient 
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consumptions  with  the  exception  of  niacin  at  the  breakfast  meals, 
exceeded  one-third  of  the  daily  allowances  and  were  greater  on  weekends 
than  during  the  week.  The  caloric  distributions  (Table  4)  indicate  that 
protein  levels  were  adequate;  however,  fat  intakes  were  high,  ranging 
from  41  to  48$  of  the  calories.  Calcium  to  phosphorus  ratios  ranged  from 
0.66  to  0.81.  Most  of  the  vitamin  A  and  all  of  the  iron  values  were  low, 
especially  for  women.  All  of  the  averages  for  thiamin  (except  weekday 
suppers),  riboflavin,  niacin  (except  breakfasts),  and  ascorbic  acid  were 
adequate  in  relationship  to  calories. 

The  average  nutritional  contents  of  the  meals  consumed  in  the  Student 
Dining  Hall  for  the  conventional  Marine  feeding  system  are  summarized  in 
Tables  5  through  7.  Average  headcounts  in  this  dining  hall  ranged  from 
902  to  966  during  the  week,  but  was  lower  (775  for  breakfasts  and  570  for 
suppers)  on  the  weekends.  From  43  to  50$  of  the  lunches  and  suppers  were 
obtained  from  the  short-order  line.  The  average  consumptions  per  meal 
exceeded  one-third  of  the  daily  allowances  for  all  nutrients  except  for 
vitamin  A  and  niacin  in  the  breakfasts.  The  percentage  of  calories 
(Table  7)  present  as  protein  in  many  of  these  meals  was  less  than  the 
14.5$  recommended  for  women.  The  averages  for  fat  ranged  from  39.2  to 
46.5$  of  the  calories.  Essentially,  all  of  the  vitamin  A  and  iron 
concentrations,  niacin  in  the  breakfast  meals,  and  ascorbic  acid  in  the 
A-ration  suppers  were  low. 

After  conversion  of  the  dining  halls  to  two  "restaurants"  each,  the 
average  nutrients  consumed  per  meal  and  the  nutrient  concentrations  of 
meals  served  in  the  first  facility  surveyed  are  shown  in  Tables  8  through 
10,  Headcount  averages  ranged  from  396  on  weekends  to  414  during 
weekdays  for  breakfasts,  from  76  on  weekends  to  440  (56$  short-order 
patrons)  during  weekdays  for  lunches  and  from  318  during  weekdays  to  521 
on  weekends  (about  half  to  each  restaurant)  for  suppers.  The  average 
caloric  consumptions  from  weekday  breakfasts  and  suppers  at  the  Lodge 
and  weekend  lunches  at  the  Barbecue  Ranch  were  less  than  one-third  of 
men's  daily  needs.  The  iron,  vitamin  A,  and  niacin  contents  of  the 
weekday  breakfasts  consune '  at  the  Lodge  and  the  iron  in  weekend 
breakfasts  and  vitamin  A  in  all  meals  consumed  in  the  Barbecue  Ranch  were 
less  than  one-third  of  daily  allowances  for  these  nutrients.  Most  of  the 
meals  consumed  in  the  Barbecue  Ranch  contained  less  than  14.5$  of  the 
calories  as  protein  and  all  of  the  meals,  except  lunches  at  the  Lodge, 
contained  more  than  40$  of  the  calories  from  fat.  Vitamin  A  and  iron 
contents  of  most  meals  in  both  facilities,  niacin  in  breakfasts  and 
ascorbic  acid  in  suppers  at  the  Lodge,  and  riboflavin  in  Barbecue  Ranch 
suppers  were  low  in  relationship  to  the  caloric  contents  of  th'-se  rib. 


The  nutrients  consumed  at  the  29-Burgers  and  Meatinv  Plan*  (Tables 
11,  12,  and  13)  were  above  one-third  of  the  daily  allowances  with  fhe 
exception  of  vitamin  A  in  weekend  lunches  at  29-Burgers.  Average 
consumptions  ranged  from  1388  to  1 8 1 7  kcal  at  29-Burger3  and  life  to  1 3^f 
kcal  at.  the  Meat.ing  Place.  The  total  headcounts  for  this  dining  ha  l  ! 
(both  restaurants)  averaged  from  206  for  weekend  lunches  to  730  fo- 
weekday  suppers  with  approximately  half  of  the  patrons  eating  in  each 
restaurant.  Weekday  lunches  at  29-Burgers  contained  only  13.6$  of  the 
calories  as  protein;  calories  from  fat  averaged  over  t40%  for  all  meals 
served  in  this  facility  except  for  lunches  at  the  Meating  Place  178.711. 
Ail  of  the  meals  consumed  In  both  restaurants  contained  insufficient 
vitamin  A  and  iron  and  most  were  low  in  thiamin  when  related  to  the 
caloric  contents. 

The  tnird  dining  hall  surveyed  contained  the  Pasta  Palace  and  the 
Sports  Circle  and  these  yielded  the  data  summarized  in  Tables  19  through 
16.  This  dining  hall  served  averages  of  between  550  and  700  meals  for 
all  meal  periods  except  weekend  lunches  when  only  brunch  was  offered  and 
an  average  of  154  patrons  were  served.  The  average  consumptions  for  all 
meals  exceeded  one-third  of  Marines'  needs/allowances  for  all  nutrients 
ex<'apt  for  calories,  iron,  vitamin  A,  and  niacin  in  the  weekday 
breakfasts  at  the  Pasta  Palace;  and  vitamin  A  and  thiamin  in  lunches  at 
the  Sports  Circle.  Except  for  lunches  and  the  weekend  breakfasts,  all 
of  the  meals  at  the  Pasta  Palace  and  the  brunch  at  the  Sports  Circle 
contained  less  than  14.5?  of  calories  as  protein.  Fat  contributed  over 
40?  of  the  calories  to  all  meals  consumed  in  the  Pasta  Palace  and  to  the 
weekday  suppers  in  Sports  Circle.  In  relationship  to  caloric  intakes, 
low  consumptions  of  the  following  nutrients  were  observed:  vitamin  A  in 
all  meals  of  both  restaurants  except  for  Pasta  Palace  suppers;  thiamin  in 
lunches  and  suppers  in  Pasta  Palace  and  lunches  in  Sports  Circle;  niacin 
in  all  breakfast s/br'tfiche.e  of  both  dining  halls  and  suppers  at  Pasta 
Palace;  ascorbic  acid  in  lunches  and  cuppers  in  Sports  Circle;  and  iron 
in  fill  meals  of  both  restaurants. 

DISCUSSION 

The  first  phase  of  this  study  was  conducted  prior  to  any  changes  in 
the  Marine  feeding  system  in  order  to  obtain  baseline  data  of  nutrients 
consumed  from  different  serving  li.nrs  in  the  military  dining  hall  and  the 
attendance  at  each  line.  The  nutritional  status  and  the  total  daily 
nutrient  intakes  of  each  Marine  are  being  reported  elsewhere.  These 
Marines  appeared  to  represent  two  populations.  First  was  the  students 
and  cadre  for  the  Communications  and  Electronics  School  located  at. 
Twent /nine  Palms  and  second  was  the  Force  Troops  and  support  group 
maintaining  combat  readiness.  One  dining  hall  provided  meals  to  the 
.school  personnel  while  two  others  served  Force  Troops  and  other 
permanent  personnel.  Since  there  was  an  apriori  assumption  that  these 


two  populations  might  differ  substantially  in  their  activities  and, 
consequently,  their  nutritional  needs  and  habits,  one  of  the  Force 
Troops  dining  halls  and  the  student  dining  hall  were  studied  during  the 
first  phase  of  the  study. 

The  new  feeding  system  instituted  at  Twentynine  Palms  Marine  Corps 
Base  included  renovation  of  four  dining  halls  to  create  eight 
restaurants.  Each  half  of  each  dining  hall  had  a  distinct  decor  and  the 
menus  differed  between  the  two  restaurants  in  each  dining  facility. 
Three  restaurants  served  modified  12-day  cyclic  A-ration  menus,  two 
served  typical  short-order  foods,  one  served  Italian  foods,  one  had  a 
steak  house  menu,  and  the  last  one  served  barbecued  foods.  Three  dining 
halls  were  studied  during  phase  two  of  the  study  in  order  to  evaluate  the 
nutritional  contents  of  meals  from  each  type  of  restaurant  and  to  include 
both  school  personnel  and  Force  Troops.  Six  days  of  A-ration  menu  and 
the  barbecued  foods  were  monitored  in  a  Force  Troops'  dining  hall, 
followed  by  a  5-day  evaluation  of  the  steak  house  and  short  order  menu  in 
a  second  dining  hall  in  the  Force  Troops'  area  and  finally  the  student 
dining  hall  serving  A-ration  (balance  of  the  12-day  menu)  and  the  Italian 
pasta  menus  was  studied  for  6  days.  Each  dining  hall  was  monitored 
during  both  weekend  days  and  for  3  to  4  weekdays. 

The  average  nutrient  consumptions  from  all  of  the  meals  served 
during  the  first  phase  of  the  Twentynine  Palms  study  exceeded  one-third 
of  the  Daily  Nutrient  Allowances  with  the  exceptions  of  niacin  in  all 
breakfast  meals  and  vitamin  A  in  the  breakfast  at  the  student  dining 
hall.  After  the  menus  had  been  changed,  average  caloric  consumptions 
(Tables  8,  11,  and  1*1)  were  less  than  one-third  of  men's  needs  at  only 
weekday  breakfast  meals  in  the  Lodge  and  Pasta  Palace  and  weekday  suppers 
in  the  Lodge.  The  consumptions  contained  less  than  one-third  of  the 
daily  allowances  for  iron  (weekday  breakfasts  at  the  Lodge  and  Pasta 
Palace  and  weekend  lunches  at  the  Barbecue  Ranch),  vitamin  A  (weekday 
breakfasts  at  the  Lodge  and  Pasta  Palace,  all  meals  at  the  Barbecue 
Ranch,  weekend  lunches  at  29-Burgers  and  weekday  lunches  at  the  Sports 
Circle)  and  niacin  (weekday  breakfasts  at  the  Lodge  and  Pasta  Palace). 
Three  average  meals  consumed  in  either  dining  hall  during  the  first  phase 
of  the  study  would  provide  at  least  a  20%  excess  of  all  nutrients 
including  calories  and  as  much  as  150J  excess  of  calcium  and  vitamin  C. 
However,  any  woman  eating  only  2,200  kcal  (estimated  needs)  per  day  with 
the  average  nutrient  distribution  would  receive  only  between  70  and  80* 
of  her  allowances  of  iron  and  vitamin  A.  After  initiating  the  restaurant 
concept  of  feeding,  the  consumptions  from  three  average  meals  provided 
98  (Lodge)  to  1 35%  (Pasta  Palace)  of  men's  caloric  needs  and  similar 
quantities  (comparable  to  those  of  the  previous  feeding  system)  of  other 
nutrient  intakes  except  for  the  Barbecue  Ranch’s  meals  which  provided 
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only  75  and  101$  of  the  dally  allowances  of  vitamin  A  and  Iron, 
respectively.  Women  consuming  2,200  kcal  per  day  would  receive  between 
64  (Barbecue  Ranch)  and  70$  (Lodge)  of  their  iron  and  from  48  (Barbecue 
Ranch)  to  90$  (Pasta  Palace)  and  175$  (Lodge)  of  their  vitamin  A 
allowances.  Therefore,  Iron  and  vitamin  A  nutriture,  especially  for 
women,  would  be  of  concern  in  both  the  first  and  second  phase  feeding 
systems. 

The  caloric  distribution  in  the  intakes  from  the  meals  indicates 
protein  contents  were  adequate  for  all  meals  served  in  the  Force  Troops 
Dining  Hall  and  for  all  except  weekend  main  suppers  in  the  Student  Dining 
Hall  during  the  first  phase  of  the  study.  After  initiating  the 
restaurants  concept  of  feeding,  the  protein  contribution  to  caloric 
intakes  was  low  for  women  in  weekday  lunches  and  all  suppers  at  the 
Barbecue  Ranch,  weekday  lunches  at  29-Burgers,  weekday  breakfasts  and 
all  suppers  at  the  Pasta  Palace,  and  weekend  brunch  at  the  Sports  Circle. 
Not  only  was  the  protein  content  of  these  meals  relatively  low,  but  the 
fat  content  was  excessive,  especially  in  the  two  short-order  type 
restaurants  (Barbecue  Ranch  and  29-Burgers).  Only  the  Sports  Circle 
consistently  served  meals  that  provided  consumptions  containing  near  the 
goal  of  less  than  90$  of  calories  from  fat,  although  lunches  at  the  Lodge 
and  Meating  Place  also  provided  less  than  40$  fat  calories. 

The  calcium  to  phosphorus  ratio  was  lower  in  the  intakes  from  the 
restaurants  and  this  was  particularly  noticeable  for  the  two  short-order 
restaurants  and  the  steak  house  (Meating  Place).  This  is  the  result  of 
both  reduced  milk  and  calcium  intakes  and  increased  soft  drinks  and 
phosphorus  intakes.  Some  of  these  ratios  are  approaching  the  lowest 
recommended  values  of  0.50  although  the  range  for  human  adults  has  not 
been  firmly  established  (3). 

Examination  of  these  consumption  data  as  nutrient  densities 
confirmed  the  low  values  for  iron  and  vitamin  A  in  the  meals  from  the 
conventional  feeding  system  during  phase  one  but  also  revealed  that 
niacin  was  low  in  most  breakfasts,  thiamin  was  low  in  weekday  suppers  in 
the  Force  Troops'  Dining  Hall  and  vitamin  C  was  low  in  all  suppers  in  the 
Student  Dining  Hall.  The  initiation  of  the  restaurants  for  military 
feeding  did  not  alleviate  any  of  these  potential  problems  and  appears  to 
have  increased  the  incidence  of  raeal3  with  low  contents  of  niacin, 
thiamin,  vitamin  C,  and  riboflavin  (average  riboflavin  concentrations 
were  adequate  for  all  of  the  meals  during  phase  one). 

The  objectives  of  designing  and  implementing  a  new  feeding  system 
at  Twentynine  Palms  Marine  Corps  Base  were  to  increase  utilization  by  the 
patron  and  to  improve  the  efficiency  and  economy  of  the  operations. 
Although  LAIR  was  requested  to  provide  an  evaluation  of  the  impact  of 


changing  feeding  systems  upon  the  nutritional  intakes  of  the  Marines,  it 
is  apparent  that  nutrition  received  only  superficial  attention  when  the 
menus  were  prepared  for  the  restaurants  of  the  new  feeding  system.  If  we 
could  get  enlisted  personnel  to  increase  their  utilization  of  the 
military  dining  halls,  their  nutrition  could  be  improved  by  education 
for  better  food  selection,  fortification  with  micronutrients  to  assure 
adequate  intakes  and/or  more  appealing  preparation  and  presentation  of 
the  more  nutritious  foods.  However,  none  of  our  data  (dining  hall 
headcounts  in  relationship  to  base  population  or  dietary  diary)  indicate 
any  increase  in  dining  hall  utilization.  It  appears  that  the  nutrition 
of  the  Marine  was  worse  and  his/her  utilization  of  the  facility  had  not 
increased.  The  efficiency  and  economy  of  operations  were  not  analyzed  by 
our  study. 

The  enlisted  Marine's  average  daily  consumption  is  between  two  and 
two-and -one-half  meals  per  day  and  from  one  to  one-and-one-half  of  these 
meals  are  consumed  in  the  military  dining  hall  (4).  This  is  comparable 
to  observations  obtained  during  other  recent  surveys.  Since  the  average 
Marine  eats  only  one  to  one-and-one-half  meals  and  less  than  10%  eat 
three  meals/day  in  the  dining  hall,  his/her  daily  nutrient  intakes  can 
not  be  evaluated  from  the  total  nutrients  in  three  dining  hall  meals. 
Also,  since  the  average  person  eats  between  2  and  2.5  meals/day  from  all 
sources,  one  meal  from  the  dining  hall  should  account  for  40  to  50%  of 
the  total  daily  intake  instead  of  one-third  of  the  intake.  Therefore, 
intakes  of  1300  to  1800  kcal/meal  as  observed  appear  reasonable.  The 
importance  of  nutrient  density  and  the  adequacy  of  micronutrient 
concentrations  in  military  dining  halls  have  increased  since  previous 
studies  have  shown  that  nutrient  densities  of  micronutrients  are  less  in 
foods  that  military  persons  eat  from  other  sources  than  are  present  in 
military  dining  hall  foods  (4,5). 


CONCLUSIONS 

A  before-and-after  study  was  conducted  to  compare  the  nutritional 
adequacy  of  meals  consumed  in  the  dining  halls  of  the  conventional  Marine 
feeding  system  to  those  eaten  in  a  restaurant  concept  of  military  feeding 
in  which  different  serving  lines  have  distinct  decors  and  menus.  Meals 
consumed  from  the  conventional  system  provided  at  least  one-third  of  the 
Marines'  caloric  needs  and  nutrient  allowances  with  the  exceptions  of 
vitamin  A  (Student  Dining  Hall  breakfasts)  and  niacin  (breakfasts  at 
both  dining  halls).  Based  upon  nutrient  densities  or  evaluating 
quantities  of  nutrients  per  1,000  kcal  revealed  that  women's  protein 
allowances  and  both  men's  and  women's  vitamin  A  and  iron  allowances  would 
not  be  fulfilled  without  the  consumption  of  an  overabundance  of 
calories.  Concentrations  of  thiamin  were  also  borderline  in  several  of 


the  meals.  After  initiating  the  new  feeding  system,  caloric  intakes 
exceeded  one-third  of  men's  needs  at  all  meals  surveyed  except  Lodge  and 
Pasta  Palace  breakfasts  and  Barbecue  Ranch  weekend  brunches.  Iron, 
vitamin  A,  and  niacin  intakes  were  less  than  one-third  of  allowances  for 
several  meals.  Nutrient  density  calculations  indicated  that  the 
majority  of  the  meals  contained  low  concentrations  of  iron  and  vitamin  A, 
several  had  low  levels  of  thiamin  and  niacin  and  some  were  low  in 
riboflavin  and  ascorbic  acid.  The  majority  of  the  meals  consumed  during 
both  the  first  and  second  phases  of  the  Twentynine  Palms  Dining  Hall 
study  contained  excessive  levels  of  fat,  as  much  as  47J  of  the  calories. 
These  data  suggest  that  the  meals  consumed  in  the  military  dining  halls 
of  the  conventional  Marine  feeding  system  contained  less  than 
recommended  allowances  for  some  of  the  micronutrients  and  the 
nutritional  quality  of  the  meals  consumed  from  the  dining  facilities  of 
the  new  system  were  even  worse. 


RECOMMENDATIONS 


•Increase  the  availability  of  foods  that  are  good  sources  of  iron, 
vitamin  A,  thiamin,  riboflavin,  vitamin  C,  and  niacin. 

•  Reduce  the  amount  of  fat  present  in  the  menu,  especially  in  the 
Barbecue  Ranch  and  29-Burgers. 

•Increase  nutrition  awareness  and  nutrition  education  for  the 
Marine. 

•Consider  nutrient  fortification  of  certain  foods  to  increase 
micronutrient  intakes  or  provide  nutritional  supplements  of  vitamin  A 
and  iron,  especially  for  female  Marines. 

•Monitor  the  nutritional  status  of  the  Marines  to  ascertain  the 
degree  of  the  detrimental  effects  of  these  diets  upon  physical  and  mental 
performance. 

•Improve  the  quality  of  preparation  of  good  nutritious  foods  in  the 
military  through  better  training  and  career  opportunities  for  food 
service  personnel. 


10 


REFERENCES 


1.  JOHNSON,  H.L.,  J.E.  CANHAM,  R.A.  NELSON,  J.H.  SKALA,  H.E. 

SAUBERLICH,  and  C.F.  CONSOLAZIO.  Nutritional  Evaluation  of  a 
Civilian  Operated  Military  Feeding  System  and  its  Patrons  -  the 
Tri-Services  Dining  Facility,  Ft.  Myer,  Virginia.  Institute  Report 
No.  .  San  Francisco,  California:  Letterman  Army  Institute  of 
Research  (Submitted  to  Publications  Review  Committee,  1980). 

2.  DEPARTMENT  OF  THE  ARMY.  Regulation  AR  40-25/BUMEDINST/AFR  160-95. 

Medical  Services  Nutritional  Standards.  Washington,  D.C.: 

Departments  of  the  Army,  Navy,  and  Air  Force,  30  August  1976. 

3.  Committee  on  Dietary  Allowances.  Recommended  Dietary  Allowances 
(ninth  ed.).  National  Research  Council.  Washington,  D.C.: 
National  Academy  of  Sciences,  1980. 

4.  KRETSCH,  M.J.,  D.D.  SCHNAKENBERG,  R.D.  FULTS,  R.A.  NELSON,  Y.C. 

LETELLIER  and  J.E.  CANHAM.  Nutrient  Intakes  and  Some  Socio- 
anthropometric  Characteristics  of  Twentynine  Palms  Marine  Corps 

Personnel  before  Food  Service  Systems  Modifications  -  March  1977. 
Institute  Report  No.  65.  San  Francisco,  California:  Letterman 

Army  Institute  of  Research,  1979. 

5.  SCHNAKENBERG,  D.D. ,  T.M.  HILL,  M.S.  MORRIS,  C.F.  CONSOLAZIO  and 

J.E.  CANHAM.  Nutrient  Intakes  of  NAS/Alameda  Personnel  before  and 

after  Conversion  to  a  Cash  a  la  Carte  Food  Service  System. 
Institute  Report  No.  60.  San  Francisco,  California:  Letterman 

Army  Institute  of  Research,  1978. 


11 


Page 

Table  1.  Daily  Dietary  Nutrient  Allowances  and  Per  Meal 

Standards  1*4 

Table  2.  Average  Macronutrient  Consumptions  From  Meals  Served  in 

the  Force  Troops'  Dining  Hall  15 

Table  3.  Average  Micronutrient  Consumptions  From  Meals  Served  in 

the  Force  Troops'  Dining  Hall  16 

Table  4.  Average  Caloric  Distributions  and  Nutrient  Densities  of 

Meals  Consumed  in  the  Force  Troops'  Dining  Hall  17 

Table  5.  Average  Macronutrient  Consumptions  from  Meals  Served  in 

the  Students'  Dining  Hall  18 

Table  6.  Average  Micronutrient  Consumptions  From  Meals  Served  in 

the  Students'  Dining  Hall  19 

Table  7.  Average  Caloric  Distributions  and  Nutrient  Densities  of 

Meals  Consumed  in  the  Students'  Dining  Hall  20 

Table  8.  Average  Macronutrient  Consumptions  From  Meals  Served  in 

the  Lodge  and  Barbecue  Ranch  21 

Table  9.  Average  Micronutrient  Consumptions  From  Meals  Served  in 

the  Lodge  and  Barbecue  Ranch  22 

Table  10.  Average  Caloric  Distributions  and  Nutrient  Densities  of 

Meals  Consumed  -  Lodge  and  Barbecue  Ranch  23 

Table  11.  Average  Macronutrient  Consumptions  From  Meals  Served  in 

the  29-Burgers  and  Meating  Place  24 

Table  12.  Average  Micronutrient  Consumptions  From  Meals  Served  in 

the  29-Burgers  and  Meating  Place  25 

Table  13.  Average  Caloric  Distributions  and  Nutrient  Densities  of 

Meals  Consumed  -  29-Burgers  and  Meating  Place  26 

Table  14.  Average  Macronutrient  Comsumptions  From  Meals  Served  in 

the  Pasta  Palace  and  Sports  Circle  27 

Table  15.  Average  Micronutrient  Consumptions  From  Meals  Served  in 

the  Pasta  Palace  and  Sports  Circle  28 

Table  16.  Average  Caloric  Distributions  and  Nutrient  Densities  of 

Meals  -  Pasta  Palace  and  Sports  Circle  29 


13 


APPENDIX 


TABLE  1.  Daily  Dietary  Nutrient  Allowances  (2)  and  Per  Meal  Standards 


Nutrient 

Men 

Women 

Per  Man 
Meal 

Calories  (kcal) 

3200 

2200 

1067 

Protein  (gm) 

100 

80 

33.3 

Fat  (.%  of  kcal) 

Not  to  exceed  4 0 % 

Calcium  (mg) 

800 

800 

267 

Iron  (mg) 

18 

18 

6 

Vitamin  B1 ,  Thiamin  (mg) 
Vitamin  B~,  Riboflavin  (mg) 

1.6 

1.1 

0.53 

2.0 

1.4 

0.67 

Niacin  (mg) 

21 

15 

7 

Vitamin  C,  Ascorbic  Acid  (mg) 

60 

60 

20 

Vitamin  A  (IU) 

5000 

5000 

1667 

Vitamin  A,  IU/kcal 

1.56 

2.27 

Thiamin,  mg/ 1000  kcal 

0.50 

0.50 

Riboflavin,  mg/ 1000  kcal 

0.625 

0.636 

Niacin,  mg/1000  kcal 

6.56 

6.82 

Ascorbic  Acid,  mg/ 1000 

18.75 

27.27 

Iron,  mg/1000  kcal 

5.62 

8.18 

14 
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BLE  2.  Average  Macronutrient  Consumptions  From  Meals  Served  in  the  Force  Troops'  Dining  Hall 


CM  o 
•  •  • 
n  o  in 

in  o  vo 

«  •  • 

co  in 

*-  zr  (nj 


o 

CO  aO 

o 

CM 

r- 

vO  «- 

o 

cr 

on 

•  • 

• 

• 

• 

•  • 

• 

• 

• 

• 

vo 

ao  o 

cn 

c- 

ao 

T“  0- 

CM 

c 

«” 

r_ 

CM 

*”  T_ 

*“■ 

CM 

CM 

m 

co  rvi 

-=r 

crv 

<r* 

r-  r- 

ao 

crv 

CM 

lO 

•  • 

• 

• 

• 

•  • 

• 

• 

• 

• 

, _ 

crv  vo 

, — 

vO 

r- 

on  ao 

T— 

CM 

■=r 

o 

on 

cm  on 

on 

CM 

=r 

CM  «- 

CM 

St 

0- 

in 

Q 

c 

n3  E 

C-  Ol  ** 


LTV 

St 

a> 

o 

o 

ao 

crv 

in 

cn 

•  • 

t— 

vO 

t— 

CM  Ov 

CTv 

-3- 

CM 

t*- 

CM 

on 

in 

on 

0-  CTv 

0- 

CM 

vO 

CM 

t— 

in 

«— 

ao 

vX>  o 

on 

in 

sr 

CTv 

in 

vO 

vO 

vO 

in 

O'¬ 

vO 

vO 

vO 

f— 

in 

o-  m 

in 

VO 

vO 

x- 

r- 

• 

IT> 

on 

.3- 

o  =t 

in 

o 

in 

O 

=x 

CM 

vO 

vO 

CTv  C— 

in 

T- 

CM 

on 

in 

• 

• 

•  • 

• 

• 

• 

• 

• 

•  O 

crv 

in 

CTv  vO 

sr 

ao 

in  vo 

in 

v  in 

ST 

in 

in  in 

in 

in 

in 

in 

m  c—  on 
t—  ^r 


ov  o  cm 
crv  crv  t*- 
*-  (\j 


*-  CM  vO 
cm  on 

crv  on  o 
vo  c-  e'¬ 
en  on  on 


jq  » 
>»  "O 
■P  c 
W  "O  <D 


2  v  ^ 

£>  X  XL 

b  <y  ® 


(\l  «-  On 

•  •  • 

r-  o  rn 


moO  Ov 
o-  crv  o- 


oo  vo  cm 
•  •  • 
in  c\j  n 


vO  Ov 
m  vo  m 


vo  v'n  in 

VO 

CM 

t—  on  -tr 

O  O 

CM 

vo  T—  ao 

on 

vO 

CM  O  v" 

on 

*— 

CM 

c—  X—  »— 

i — 

CM 

in  o  vo 

=x 

CM 

on  «-  in 

CM  vO 

O 

=r  c—  r*- 

in 

in 

av  o  crv 

m  cm 

cn 

m 

-=r 

cm  on  OJ 

st  ao 

in 

x—  x—  T— 

X - 

X— 

T—  X—  X— 

r-  x 

CM 

e'¬ 

crv 

=x 

in 

vO 

CM 

X— 

vO 

vO 

CO 

ao 

on 

er 

St 

ov 

CM 

C— 

on 

vO 

on 

on 

CM 

o 

oO 

t— 

ao 

in 

CM 

crv 

CM 

co 

crv 

vO 

c— 

o 

O 

c— 

crv 

i— 

in 

o 

•=r 

ST 

crv 

on 

st 

=t 

n 

on 

CM 

CM 

CM 

(M 

* 

1 

VU  Vi  vt 

*  >?■ 


t 

O 

x:  w  w 
CO  in  Xi 

(0  c 

I  T5  0) 
e  ^  X 
<p 


0)  r  ^  Q}  0) 

si  2i 


2r  * 


§;:*:*<*  a  ^  ^  ^ 

co  co 


16 


TABLE  JJ.  Average  Caloric  Bistrib  utions  and  Nutrient  Densities  of  Meals  Consumed  m  the  Force  Troops'  Dining  Hall 


n 

a> 


vO  vO  sO 
f\l  N  O 
4  ITN  UN 

lT>  in  U  > 


O'  (\  f~ 
t-  o  r\j 


in  =t  t\j 
on  on  on 


in  un  u' 
r-  on 

o  vo 

4  IA4 


-dr 

MJ 


in 


cr> 


s-  r~ 

O  in  O' 

CO  O  CO 
in  sD  in 


un  O'  no 

oj  n 


O'  *“  O' 
"N4  no 


4  un  ro 
QO  «-  O' 


n  co  r~- 


r- 

lf> 


on 

'-O 


O'  «- 

in  ^r 


on 

o 


■o 

in 


C.i  m3  *~ 
'X*  'D  43 


D~-  u  > 
CO  CNJ  4 


l/'  CO  o 
n-!  ff  1  n  i 


r-  co 

Oj  O' 


*  O  03 
CD 


m  m 

4  4 


-X 

in 

*- 

MJ 

O  CO 

o> 

/- 

t— 

m 

f\J 

'U 

o 

•4 

o 

U' 

C'  CD 

CD 

o 

0D 

cr. 

O' 

O' 

A} 

co 

tXi 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

■ 

• 

o 

o  o 

o 

o 

o 

o 

o 

o 

o 

o 

r*i 

^r 

m 

CM 

<o  0O 

o 

-T 

r 

n 

t 

T 

vD 

m 

in 

in 

vO 

in  r-~ 

vD 

X) 

ir> 

^4- 

O' 

vO 

.n 

lUN 

lT 

o 

o 

o 

O 

o  o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

**■  rj 

<M  CM  CM 

on 

(M  on 

CM 

CM 

rj  c\j  i. 

CO 

m 

O' 

on  i=r 

-3“ 

dT 

(M 

in 

in 

l/'N 

O'  n 

In 

•H  O 

^r 

^r 

O' 

^  on 

O' 

-4 

-dl 

in 

r- 

m 

CM  — 

H  ^ 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

■ 

. 

3  5 

* 

—  m 

CM 

*— 

-x 

<M 

r-  r- 

*- 

■H 

> 

.- 

O' 

o 

O' 

m  (v_ 

r~ 

CO 

'■O 

Cvj 

<o 

o 

m  O' 

l  vj 

(5  m 

co 

c^- 

ao 

r- 

D—  iD 

O 

n 

r- 

n- 

r- 

^  CX 

o 

o 

O 

o 

O  O 

o 

O 

o 

o 

o 

o 

o  o 

o 

5 

e 

TJ 

>x 

jc 

o 

X3 

K~ 

CTJ 

U 

■n 

<0 

Ul, 

•5 

e 


O' 

O' 

O' 

«- 

on  in  ao 

-4" 

-T 

o 

CO 

in 

•  ■  • 

oo 

co 

co 

«— 

CO  X  fv- 

m 

co 

ao 

in 

t — 

m 

on 

on 

-=r 

on  on  on 

zr 

on 

on 

on 

on 

^  r-  ^ 

_ _ 

d4 

IT. 

on 

on  O' 

m 

CO 

O' 

CM 

a-' 

• 

• 

• 

• 

•  •  • 

• 

• 

• 

• 

in 

in 

in 

on 

in  r-  u  'n 

r~ 

n 

-dj- 

r— 

in 

-=r 

-3- 

■=r 

^  zf 

■=T 

-df 

dj- 

dT 

t^- 

on 

MD 

in 

-^r  •—  on 

CM 

co 

• 

• 

• 

• 

•  •  • 

• 

, 

. 

# 

in 

in 

in 

in 

VD  no  41 

in 

in 

w ~ 

e- 

T~ 

41 

on  in  at 


a  .  r—  co 
on  on  on 


UN  N  X 


«  W 

>»  *o 

nj  c 

x>  4> 

.* 

a/  01 
4)  pj 
3  3t  < 


<0 

■O 

t.  % 

s.| 


00  CQ 

>»  *u 
c 
01 

41 
41 
3r 


E 

O 

t 

tn  o  w 

>>  r;  >»  v*  iS  TJ 

<fl  ^5  RJ  ^  4J  C 

*C3  —  —  ' 

*  -  i. 

0) 

CL 


10  to 


t 

2  10  CO 
rC  >»  *0 
61  <U  C 


dl 


.  s 

4) 


4) 


I  T3  4; 

4i  a>  J 

4)  4) 


C  IX  q[  H:  2c 


3 

c/) 


O  UN  o 
O  vD  O. 


M.i  dl  «~ 

“•  ^  V! 
:,  *  « 
t:  ^  <o 
"•  c  r. 

t:  flJ  ixi 
a'  c;  xj 
fc  (y  c 
r  .  g  ni 


l.  C 
o  -  u 

T'  E  v 
i. 

03  T4 

t-  u: 
f  43 
<r  ♦-->  . 

U.  ,.,  ,-V 
01  * 
r.  o  > 
r.  .*  *U 
c*  o 

-  O 

r-_t  o 


X3 

41 

• 

41 

41 

‘D 

ai  in 

4 

41 

o 

pj 

fcd  m3 

;c 

<e. 

A 

or 

< 

* 

V4T 

\J  u 
,0  li 

V  u 

i  o 
V 
-T 
UN 

<\J 

o  ^ 

cr.  e 
-x  o 


o 

41 

Cl 

10 

41 

C 

4t 

ki 

O 

5 

XI 

9 

a 

4/ 

tz 


3  <2 


•H  t.  n 

E<2  E 

<K  <0 

•o  p  -u 

c  s  c 
a>  rc  ro 

r  c  « 

K  S  g 
8  «  S 
£*3  x 

O  O 

(O^o 

\  o 

:i  ■- 
03  H  \ 
JZ  ^  W 

4-J  ^  c- 
l  M  e 

k'  * 

*;  (  4  Oj 

^5  CO 
^  V  . 

03  C 

t:  «J 


k cal  standard  for  men  and  women,  respectively.  <  6.16  mg/lOiC  kcal  sti-oari  for  w  me 


fXJ 

:u 

£ 


Vi 

c 

o 

*-> 


ft) 

*0 


u 

r-i 

Cl 

on 

<n 

GO 

CO 

0- 

on  x  *- 

X 

co 

O- 

X 

f>  1 

U  ' 

f 

r 

-4 

X l 

on 

' 

r 

o 

o 

^  X) 

CO  co 

co 

<M 

•=y 

on 

X 

a' t— 

O 

X 

r- 

o 

f' 

X 

7 

J  » 

o 

to 

j«* 

to 

x 

tj 

o 

-4  -f 

o 

X 

X 

<  j 

cm 

O 

LJ 

XJ 

<c 

a 

,-r, 

•“  o 

■=7 

CU 

c~ 

on 

f-  LA 

X 

X 

X 

r  - 

*'  j 

X 

X 

■r* 

t£i  O 

O  r- 

O 

e- 

O 

e- 

O 

O  Cj 

-• 

o 

X 

'  VJ 

J 

<  v 

- 

o 

I  B 

CO 

o 

1  +- 

+- 

+- 

4- 

■r-i 

> 

4 

on  co 

-4T 

«— 

o 

O  X 

cr 

X 

■-  -> 

t- 

X 

z 

<c 

• 

•  • 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

■ 

* 

* 

X 

go  x- 

CO 

o 

o 

o 

X 

r —  x 

-4 

r- 

X 

r 

r 

c 

C) 

x> 

on  r-» 

m 

CO 

x 

o 

X 

o-  ao 

X 

X 

cr  i 

.  J 

VJ 

on 

4 

> 

CO 

o 

o  o 

o 

*- 

o 

o  o 

r 

’ 

* 

' 

’  .1 

CTJ 

o  O 

O 

o 

o 

o 

o 

O  o 

o 

o 

o 

o 

o 

O 

O 

O 

1 

6 

_  1 

o 

co  r- 

<M 

-4 

o 

X 

o 

co  r 

(si 

X 

Xp 

o 

X 

a 

X 

■  j 

X  , 

£ 

> 

»M 

o  — 

*— 

CM 

*— 

CM 

O  •“ 

o 

r— 

o 

o 

r 

«< 

• 

•  . 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

• 

• 

• 

*  j 

r 

e  - 

•— 

r 

W--  » 

* 

4 

a' 

X 

r- 

cr-  o 

CM 

X 

r— 

<M 

or, 

— 

m 

m 

c 

o 

Ci 

CO 

• 

o 

o 

o 

o 

o  o 

o 

o 

-* 

o 

o 

-* 

o 

- 

O 

-* 

- 

o 

4 

<  Vj 

-4 

CO  X 

co 

•- 

cr 

o 

0~- 

X 

CO 

on 

<M 

on 

> 

< 

0- 

r- 

0- 

r-  o- 

r— 

0- 

X 

o- 

co 

X 

0- 

r  - 

t- 

•X 

•V‘>  X  ^ 

o  o  o 


r-  r-  r- 

-X)  X  X) 


o  o  o 


O  CO 

r-  *- 


co  o-  r- 
o  x  co 
X)  x  x 


x? 

r- 


cr 

QO 

QO 


CO 

X 

<\l 


t—  =s 

on  u ' 

=x 

X 

4  - 

■ Tj 

a 

J 

.  J 

<o 

(M  *- 

O  o  o 

c  J 

C\J 

o 

CM 

4 

f  ^ 

X 

Ci 

r~ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

X 

O  O 

o  o  o 

o 

O 

o 

O 

Sj 

c  j 

o 

o 

-X 

(M  X 

co  un 

r- 

o 

CO 

o- 

c  J 

•- 

O 

u 

CvJ 

-• 

X  o- 

xxx 

a' 

r- 

o- 

X 

X 

O' 

a> 

X 

X 

Vi 

O  O 

o  o  o 

o 

O 

o 

o 

o 

o 

o 

o' 

a> 

o 

c 

x 

co  a '  rn 

X 

X 

O' 

CM 

o 

X 

o 

<M 

C2 

• 

•-  X 

m  dj  or, 

on 

o 

0- 

dT 

-X 

Cvj 

.  n 

rj 

-  n 

? 

CO  X 

r  -  *—  »— 

CM 

X 

Ai 

r\/ 

•— 

X 

a  >i 

c 

•— 

r— < 

fc: 

t-  o  — 
4  f\J  •- 
»-  r—  m 
Oj  f\J  f  \j 


•  •  * 

cr>  *—  t'~ 
o  mco 

X)  X  X 


(A 

o 

O' 


t'- 

on 

<M 


X 

CO 


X  - 
CM 


>  X 
X 

-4 

C\J 


4  «•  X 
>J  4  CO 
T  r-  O' 

-  cm 


3 

Q, 

o 

X 

co 

X 

X 

r- 

4- 

»- 

X 

CM 

•H 

o 

«o| 

»  zr 

CM 

■4 

X 

X 

r— 

X 

CM 

-4 

X 

H 

o 

c 

nn 

r  n 

X 

m 

m 

X 

— 

> 

. — 

CM 

X 

r- 

X 

X 

X 

♦— 

CO 

X 

o 

< 

X 

X 

X 

X 

X 

X 

X 

X 

-4 

X 

O 

CM 

X 


X 

CM 

X 


<M 

t" 

nr> 

X 


rox  •" 
N  mr- 

*-  o  o 

on  x  r~ 
x  x  x 


r-  X  »- 

r-  r^-  ao 

4f  O  «- 
ro  (Ox 
X  0-  X 


t- 

ft) 

-a 

a 


u 

o 


ft) 

T> 

5- 

O 


l. 

<U 

*D 

O 


•J 

H 

2 

ft 

44 

C 

44 

to 

c 

U 

.»4 

o 

<c 

0) 

1 

1 

•H 

O 

aj 

3C 

(/) 

Vi 

to 

to  to 

CO  to 

to 

to 

to 

> .  co 

to 

(/)  c/1 

to 

4-* 

>, 

TJ 

>> 

>»  -O 

*4 

>>  *o 

4-> 

TJ 

r. 

>» 

to 

In 

>» 

T1 

T3 

# 

« 

<T3 

c 

<n 

<0  c 

n 

<0  c 

V) 

C 

to 

d 

1  03 

c 

1  to 

C-^ 

X 

(0 

X) 

4> 

■a 

X5  ft> 

<0 

•o  ft) 

S° 

ft) 

t 

n 

i 

X) 

T3 

ft) 

T) 

ft) 

t-  ^  JC 

Cm 

3ft  3ft 

c*-. 

3ft 

3ft 

3ft 

C.  .’ft 

3ft 

t-  3ft 

3ft 

ua 

0) 

a> 

H 

x: 

ft) 

ft)  ft)  ft) 

rH 

3ft 

ft)  ft) 

r-4 

3ft 

ft) 

JC 

<d 

x: 

ft) 

ft)  ft) 

ft) 

r— 4 

0)  ft> 

ft) 

j 

(C 

fli 

eH 

o 

ft) 

a.  ft)  ft) 

* — 1 

<0 

ft)  ft) 

H 

(ft 

o 

o 

ft) 

a.  ft) 

ft) 

H 

a.  a/ 

ft) 

CD 

< 

«> 

v 

Di 

3* 

«c 

§ 

3B 

t3  3 

< 

ft) 

C~ 

:*  at 

< 

ft) 

t- 

:* 

s 

:* 

§ 

» 

£3 

r« 

c 

a.  :* 
D 

f- 

CD 

j 

tn 

CO 

CD 

J 

to 

GO 

19 


f 


Less  than  one-third  of  men’s  and  women  s  daily  a 
Less  than  one-third  of  men’s  daily  allowance?  H 


1 


a-  1 

f\j  {—  .G 

r— 

«-  O'  o 

O'  x  o 

r  -x  r^ 

4-J  ,  , 

•  i  • 

• 

•  •  * 

•  •  • 

•  •  • 

SKI 

t  on  r- 

C\J 

O'  t-  -  o 

vO  aj  cO 

m  in 

•-  < —  t-- 

on 

• — 

l 

TJ 

f 

>. 

t 

x: 

to 

co  ?  r~ 

X> 

oo  oo 

LG  O  O 

^  >0  rG 

.c 

£  sn 

•  •  • 

• 

•  •  • 

•  •  • 

•  •  • 

o 

r-  «—  lg 

on 

o  cj  m 

t —  O'  CO 

o  r~  «\J 

• 

c: 

5 

ao  »—  O' 

r— 

O  r  o 

<\l  O'  r- 

on  m 

<t 

«— 

r— 

r-  i —  «-" 

* -  T“ 

< —  «—  »— 

iX. 

G 

3 

C 

^  X  X) 

on 

on  nj 

rr  on  m 

U>  'O  -o 

G 

-C 

col 

*-  4 

r\i 

•  •  • 

•-  aO 

X  (G  ao 

r~  o  x 

X 

03 

cc 

4— ' 

flj 

u. 

h 

V 

O'  0's! 

-O 

vo  r-  rvj 

x  x  r- 

C\J  o  o 

•  •  • 

c: 

c| 

f~-  O'  ao 

c— 

O'  CO  ^XJ 

-=r  cm  o 

O'  CvJ  o 

rf 

=T  ^  Xt 

xr 

ux  a' 

G  an  vX> 

so  r-  t^- 

a 

tx 

or  *  on 

TJ 

— 

O'  r~  O' 

iG 

O'  U  '  OJ 

*-  o  o 

c 

„  f-T1 

• 

•  .  • 

•  •  ■ 

•  •  • 

J3 

X  C/^l 

Ovl  ig  XT 

x> 

•-0-0 

-t  r-  lg 

X)  (\J  Li". 

G 

a> 

t: 

x: 

c. 

*4 

*  • 

.»•>  j  X' 

t'VJ 

•—  ■.:  \  ^T 

r-  o'  ,n 

—  i-  !— 

i •  •  C’l 

•  j 

•  •  • 

3 

•  •  • 

•  •  • 

x 

c 

OL>  iG  O 

i  n 

l\J  O'  *“ 

c 

O  no 

X '  lO  T 

g 

on  -r  ^r 

U'' 

LG  LG 

0) 

^  ^ 

-t  -r 

E 

e 

4. 

X 

X 

> 

o 

43 

' 

•»-* 

T3 

< 

^  "1 

G 

<‘\i  '\j  cO 

lTv 

iG  •-  X 

X 

m  r*o  m 

'X  vG  •” 

>»  t'i  1 

bt 

r-4 

tT! 

X 

IX  —  O' 

\1 

f\j 

O 

r-  od  on 

o  rr3  CT» 

<0 

X 

a 

1 

*  * 

* 

•*-■ 

* 

x 

< 

on  r-  «- 

fO 

O'  L.  Cvj 

X 

CO  N  4 

•M  O'  LG  1 

CO 

C  ( — 

tvi  X)  c— 

r— 

x  co 

o 

4  C'j  ^ 

o  cr  «- 

4; 

ulJ  X* 

-  r 

,—i 

O'  O  O' 

o 

0-0 

% 

r'J  o  «- 

■f)  rn  .n  1 

Of. 

, — < 

• — 

i — 

r-  ^  * — 

•  *  * — 

’ —  ■ —  • 

<? 

N 

fc 

X 

SZ 

C 

o 

X 

bC 

c 

u* 

x 

C 

LX 

C'. 

3  X*  j 

X 

O  XJ 

UO 

o  -  o- 

.G  O  or, 

m  .v  on 

c 

O  t/„  1 

o  r-  iG 

m  ,  ^r 

4> 

cn  .3-  O' 

c\j  o 

c 

o 

c* 

3 

• 

rj 

-T  X>  cO 

LG 

x  co  co 

o 

uO  VX)  O' 

or,  vo 

to 

*-■ 

03  O 

g 

«-  O'  o 

O' 

O  X  co 

G 

c3-  r—  co 

xn  c-  X 

t; 

D. 

fci 

X*  > 
:x  «c 

bC 

•D 

O  TT 

T— 

*—  ( ‘  r— 

G 

X 

CJ  — 

’  '  '■*  T 

V 

G 

d 

G 

cr 

t. 

tr. 

X-  V. 

co 

o 

o  ^ 

-o  c\j  X) 

-T 

lg  <  -j  r- 

X  CvJ  'O 

X  ^  L\1  t- 

- ' 

•  rc 

■r-< 

o  c 

da 

c 

a- 

CO 

x 

X 

G 

e: 

c 

x 

o 

o 

5 

T3 

X 

•rH 

G 

x: 

b0 

x> 

flj 

1 

G 

X 

a; 

, — * 

c 

> 

03 

o 

«c 

a> 

s 

CO  CO 

V) 

W  V) 

V3  to 

co  to 

X 

g  in  *o 

>, 

>>  T? 

>,  T3 

>>  T3 

m 

• 

w  flj  c 

03 

03  X 

a 3  c 

m  c 

JZ 

uO 

m  td  g 

T3 

T3  a> 

*0  G 

X)  G 

G 

X-*  .*  X. 

X^Cv 

3*  X3 

X  J* 

U3 

J*  0)  G  *-H 

x:  <u 

<D  g  a»  *-* 

XC  G  G  rH 

G  G  G  rH 

to 

flj  4)  <p  rH 

o  a; 

Q.  43  4;  r— 1 

o  G  G  rH 

Q.  G  G  rH 

to 

m 

di  5  3  < 

c  ^ 

X  3t  ?  < 

C  ^ 

a  ^ 

G 

•x 

X 

d 

D 

D 

f- 

cn 

►j 

00 

21 

J 

C/) 

* 

(T  (.? 


«- 

Ll~%  \0 

4 

O 

O  CTs 

t*-  o 

CT 

4 

i— 

CM 

CM 

*” 

vO 

in  <y\ 

VO 

no 

O  00 

On  CO 

no 

CM 

4 

CM 

i'O 

o-  4 

rn 

CM 

on  cm 

-4  on 

4 

in 

in 

in 

vO 

x>  — 

O 

O 

m  no 

in 

4 

r-* 

in 

in 

O 

*-  CM 

4 

CM 

no  cm 

*-  T~ 

*— 

«— 

o 

«— 

* 

•4- 

ao 

4  O 

no 

O 

oo  o- 

in  vo 

t^- 

cn 

m 

•  • 

4 

OO  vD 

*— 

CT» 

t>-  OO 

o  co 

C7> 

o 

CTn 

o 

« — 

VO 

N— 

CO 

CM 

Ov 

CM 

CM 

t'- 

»_ 

*“  r— 

o 

* 

CM 

*— 

QO 

CM  O 

CM 

o 

f— 

—  o 

• 

• 

• 

• 

•  • 

• 

• 

■ 

• 

, 

o 

O 

o 

O 

o  o 

O 

O 

o 

o 

o  o 

o 

OJ 

*- 

co 

4 

t—  co 

Ov 

o 

VO 

CO  4 

o 

* 

no 

’ 

ro 

o  o 

o 

c 

t- 

t— 

1 " 

f —  CO 

UO 

• 

• 

• 

• 

•  • 

• 

CD 

• 

• 

• 

•  • 

*■“ 

* 

r— 

«-  r— 

E 

o 

o 

o 

o  o 

o 

l>Oj  4- 

o  *-  «- 


oo  o  in 
in  oo  vo 


O  ■=*■  o 
co  4  m 

,  |  on  4 

* 

r-  cm  m 

vC1  C>J  CjO 
4  «--  -o 


O  4-  CO 
CM  *“  <— 


vO  QO  O 

in  VXD  vO 


4  \0  iO 

in  <  o  «~ 

4  m  i\i 


ct'  r-  \o 

no  f\j  m 
CM  (\J  CM 


mo  4 
—  o  «- 


CM  4  VO 

tn  vo 


*  *  * 

co  o  in 
on  o  cm 
in  o> 


in  o  on 

—  o  «- 


4  'O  m 
c-  t-  r- 


nn  m 

oo  ^  vo 


*  *  * 

vO  vO 

cm  co  m 

C\J  r- 


o--  — ■  ro 
t-  '~>  C"— 
if’  ir»  in 


to  X3  <D 

,m 

TJ  ®  <U 


W  w  10 

>%  >>  TJ 

«  ra  c 

T3  T3  <D 

Q;  jf?  <D  1) 


y  ^  ,  C-  ^  m  a)  d) 


3c  3s  < 


me  m  e 

*0  <D  TJ  D 

-M  jsj  ^  o*: 

r*  m  <D  £  Q)  4; 

c3  ci  ^iu 

C3e^jc«s;  o^*3c<c 
O  3  ” 

-J  CO 


o 

r- 

r—  4 

C'- 

(M  T~ 

co 

C^- 

O 

•U 

c 

<M 

o  *- 

o 

* 

o 

o 

o 

o 

4 

vt> 

’ — 

vO  vo 

OO 

«— 

m 

m 

• 

• 

•  • 

• 

•  • 

• 

• 

"O 

vO 

vO 

in  vo 

vO 

c— 

vO 

io 

c 

a> 

E 

o 

»— 

IT.  O 

o> 

fO  4 

« — ■ 

r— 

o 

Cm 

CO 

4 

O  OO 

<o  »— 

m 

CTN  vO 

in 

in 

O 

a« 

•o 

[~  o 

N — 

CM  *- 

CM 

C\J 

r— 

S 

-t 

’ 

no  in 

VO 

co  m 

in 

O 

'-O 

4 

in  vo  in 

nr't 

co  n 

ro 

4 

o 

i' 

1  *>-  c 

O  bC  o 

C  E  c 
« ,, « 
*'  T3  *> 

$  nJ  $ 

•3  -.3 


.ov/ances  (7  mg  of  niacin). 


-e 

o 

c 

OJ 

<E 

<D 

P 

O 

0) 

x> 

fc. 

OS 

ca 

-a 

c 

as 

CD 

to 

X) 

o 

-a 

t 

X3 

a> 

E 

D 

CO 

C 

o 

O 

<d 

5: 


to 

.a 

x> 

a 

c 

CD 


c 

& 


x> 

S- 

o 

o 

CO 

< 

•5 

•S 

2 


C 

<d 

1 

sz. 

TJ 

c 

CCS 

w 

c 

o 

i 

x> 

s 

.9 

Q 

a 

t 

73 

o 

<d 

to 

e 

a> 

> 

<c 


UJ 

CO 


c  73 

P  o 

S5 

> 


"  * 

as 

<->  K 


*o 

>» 

x: 

o 

xi 

tn 

OS 

O 

4J 

ccj 

U- 

.5 

£ 


CA  CO  CO 

o  m  r— 
cm  o  x> 


0  co  oO  cO 
C\J  o  m  o 

XX  O  r- 


in  e— 

in 

c — 

X>  X)  'O 

t—  t—  C'- 

go  r— 

, — 

VO 

N  CO  CO 

rr  t— 

m 

m 

vO  on  cm 

•  • 

• 

• 

•  •  • 

GO  O 

0 

CM 

X)  in  x> 

on 

in 

on 

CM  CM  CM 

CM 

t—  m 

vX» 

CM 

O 

<n 

CM 

CO  r- 

-3* 

X) 

O' 

0 

•  • 

• 

• 

• 

• 

in 

o-  vX> 

O 

0O 

<0 

CO 

1  3 

I  C 

i  a1 

I  £ 

c 

•is 

e 


15 

bj 

c 

c 

j£ 

j  <d 

.  bO 

S 

j 


(\)  C\J  (\J 
C\J  CSJ  C\J 


(oir\N 

vO  X> 

•  •  • 

OOO 


r*-»  m  co 
CJ>  O' 

m  m  t"- 


cr  ^  f- 
00  b-  co 


LT» 

00 


C— 

a> 


CM 

00 


b- 

in 


cm  m  cr> 
o  O  O' 


^CO  li^ 

in  in  m 


000 


on  on 
co  vo  co 
<M  m  *- 


O  (\1  ^ 
c—  b- 


OOO 


t—  *“  m 
m  m 


CM  <M  CM 

co  co  4- 

lf\  r1  =T 

XX  XX  xX 


xX  CO  vX> 
X)  X)  X) 


cr> 

on 


co  co  ao 
own  c\j 
X>  ^  X> 
•  «  * 
in  in  in 


CO  CO  co 

cn  m  on 


CM  CM  CM 
OOO  r 

#  •  * 

oj  m  m 
■=r  ^ 


b-  ao  ao 
•  •  •  » 

<j\  CT>  vX>  CO 


CA  m  m 

cm  x>  in 

OvJ  CM  CM 


x>  in  o 
o>  c\j  O 

co  c\i  n 
m  on  on 


o  cm  o 
xx  xr  xr 


CO  co  CO 


IM  vO  vO 

t^co  h> 


m  m  m 
on  m  m 


cm  t— 

(M  m  CTO 


D 

c 

<d 

E 

t- 

a; 

■E 

<? 

t 

O 


x: 

o 

c 

as 

tc 

CD 

D 

O 

CD 

£ 

as 

CO 


in  in  in 

rr  co  in  o  cm  «— 

X)  X>  X>  X)  X)  X) 

•  •  •  •  •  • 

000  OOO 


00  on  vo  o-  o- 

m  in  in  in  m  in 


000 


000 


.zf  xX  XT  XT  XX  -T 
1 —  CJN  O'  X)  CM  CO 

t*—  go  cn  CO 

•  •  •  0  0  0 

OOO  OOO 


73 

o 

o  o 


A  X) 

m 


un 

xj 

a> 

a; 

c 


t-  co  m 

in  in  n 

•  •  * 

OOO 


^  VO 
•  •  • 

0  co  cn 
.=t  cn  m 


cm  cm  cm 
mom 

•  .  •  * 

in  x>  in 

xx  xT  XX 


r-  X»  LO 

7  in  ^ 


73 

a> 

X 


« 

x> 

c 

CD 

(D  c; 

®  3  O 
-<  c 


CO 

to  to 

to  CO 

>> 

>>  n 

>,  XJ 

as 

to  c 

as  c 

*D 

•O  CD 

X3  CD 

,  X  ^ 

JX  X, 

CD 

^  CD  CD 

sz 

CD  0) 

a? 

V  V  V  p) 

0 

Cl)  CD 

£3  *  < 

§ 

3:  3: 

CO 


10  10 
>>  X> 

as  C 
•o  <D 

c  ^  ^ 

c n 


u  t. 
b0  0 


C 
CD 
E 
O 

x> 
c 
aS 

C  • 

St 

oB 

V-i  o 
to  JJ  e 

TJ  Q.  t 

l  £<2 

i  c-e 

3 

w  e  c 


c: 

CD 

e 

o 


•H  --.  EC 

«  1 73  °  3 

a)  -S  O  ^  (« 

73 


XJ 

c 


o  _ 

S  «0  C  ,v 

to  0  ^  S 

S  ^3  X  §  g 

JC ;  o  w>  s  § 
«^S  K  t.  c 
s  2^  S  «* 

OT  H  ro  ^  6 
<U  W  0 

O  CM  0*  -O  to  ^ 


v—  vO  CM 

in  in  in 

000 


m  «-  in 

mom 
m  m 


C\J  CM  CM 
«-  CM  *- 

•  •  • 

r— 

zT  zT  XT 


vX>  [  xX 

0  0  • 

m  cm  on 


.r 


<D  Cl 


CD 

> 


CM 


~  rt  "7 

V  c  'gc°oo 
CO 

as 


^  MO 


•S  *  r->. 

a>  m  o 
4J  <M  V 

n  ,L° 

a.  o 

-3- 


CM 

^  73 


f=1 

CD 

5 

to 

0J 


5  S  ™  <? 


a) 


GO 


c 

a> 

E 

£ 


41  CO  'O 

S 1 

E  CD 


a)  as 
tj  *o 
c  c 


x)  73  73 
to  OO 
as  v  ^ 


CD 

E 


O  O 
O  O 
O  O 


bO  b0 

E  E 


J-. 

£  ^ 

■£  3  *02 

as  o  t—  . 

TT  CD  CM  in 
c  ^  -*  V 


m 


ir> 


21 


itions  From  Heals  Served  ir  the  29  -  Burgers  and  Heating  Place 


o 

m  o 

mg 

CM 

LO  OO 

U3" 

5  ^ 

O 

r-  O 

<c 

»—  f— 

I  ^ 
1  £ 


uQ  CT*  OO 
■3 '  zT 


CM  ON 

(*N 

O 

m  m 

r— 

r— 

n-  cm 
m  lo 

e'¬ 

en 

lH 

42 

CM  CM 
-=r 

vO  CM  C*“ 

•  •  • 


a. 

6 

3 

CO 

C 

o 

o 

J-> 

c 

0) 


3 

C 

o 

c. 

o 


<d 

tie 

2 

0) 

> 

< 


w 

CG 

< 

E-* 


I  *> 

e 


3 

C 

<u 

6 

CD 

■s 

bO  T 

6  t 

o 
£ 


Cl 

to 

1U 

> 

<5 


Q 

CO 

O 

> 

<c 


3 

a> 

X 


o  o  o 


on  cm 
o  cm  «- 


t—  oo  lT* 
O  O 


o  o  o 
r— 

o  aj  *- 


O  c\i  LO 


o  o  o 


o  o  o 

CM  CM  vO 

r-  co  t“~ 

•  •  •  »  • 

o  o  o  o  o  o 


co  o  r- 
vo  on  t— 


2 

<l> 

?? 


CM 


°0  ^  ^ 
C\J  CM 
t—  If*  fr- 

* 

oo  cO  O 
^  CM  vO 
O  roh- 
(M  t-~  r~ 


r—  <x>  r— 

•  •  • 

o  o  o 

a>  lo  r" 

•  •  • 

c-  co  co 


m  o  cm 
e-  r—  c— 

t-  o  cm 
vO  O' 
lo  vo  in 


tO  CO 
>»  -O 

<0  c 

X3  <D 

_  4)  m  0)  CU 


10  to 
>»  *o 
rt  c 
•o  a> 

0)  <D 


o 

■=3- 


CO 

o 

vO 

o 


o 

CM 


CM 

O 


oO  c—  t"- 

•  •  • 

o  o  *- 

m  «-  ^ 
on  cm  o 


ON  CM  vO 

o  o  o 


o  o  o 


N  CO  N 

o»  on  on 


o  o  o 


vO 

r- 

^r 

o 

o 

o 

T— 

r— 

o 

' 

• 

• 

• 

• 

o 

o 

o 

o 

o 

oo 

in 

CM 

« — 

X — 

c^- 

MO 

vO 

MO 

MO 

• 

• 

• 

• 

o 

o 

O 

o 

o 

CO  o  o 

m  o  t>- 
UNCO  in 


r-  On  O 
-=T  CO  vO 
O  WTN  CM 
CM  CM  CM 


r-  ^  no 

•  •  • 

O  O 

vO  ^  N 
•  •  • 

r—  o  co 


OO  C7>  t*“ 
CM  CM  t— 


<-  UN 
LTV  VO  LfN 


3:  3  <  s  36 

3 

co 


CO 

CM 

m 


^r 

m 


^r 

o 

r*- 

vD 


oo 

CM 


o 

CM 


VO 

CM 


CM 

CM 


oo 

o 

o 

c— 


CJN 

VO 


O'®  o 
in  -=r 
»—  on  on 


to  o  ir> 
CM  CM  CM 

oo  on  o 

T-  CM  CM 


O  O  CM 

•  •  • 

o  *- 

m  o  o 
•  •  • 

vO  aO  C— 


to 

<2 

■s 

2 

CQ 


on  onvo 

CO  v0 

CM  O  O' 
m  =t 
=t  =s  =* 


to  to 
>>tJ 

(0  c 

T3  <d 
,  ^  X 
»,  fc  a>  4>  , 
O  ®  o.  ®  *  f=l 

|  3=  |3  ^ 

to 


CO 

>» 

cd 

r> 

a> 


13 

tfl 

•tJ 

> 

o 


C'~- 

NO 

vO 


w 

a> 

o 

c 

co 

? 

i| 


j-o 

JO 

c 

<D 

e 

o 

3 

*•§ 

(0 

(0 

c 

CD 

e 

1  o 

% 

CD 

C 

o 

c 

(0 

IS 

,8 

a) 

M 


CM 

O' 

CM 

CO 

CM 

oo 

\o 

t— 

CM 

no 

m 

CM 

m- 

r 

=T 

b- 

un 

r  - 

4j- 

g 

ao 

'O 

• 

• 

. 

• 

• 

• 

• 

■ 

• 

• 

• 

un 

O' 

un 

on 

un 

un 

on 

on 

on 

un 

U\ 

■  o 

« •  ' 

o 

o 

OJ 

o 

eg 

'M 

o 

vO 

«-•< 

rj 

u> 

1  .J 

rg 

..T 

in 

o 

un 

on 

O' 

o 

r— 

t> 

V 

r- 

o 

rn 

T 

«— 

<n 

«— 

cn 

(H 

r— 

iO 

V 

ro 

in 

»■»  '. 

on 

ro 

m 

rn 

m 

m 

m 

o 

13 

C— 

'£>  O 

o 

-~r  m 

vO 

m 

O 

_ 

CO 

c 

CTi 

J  • 

c 

a; 

o 

r- n 

O 

t- 

03  .'J 

OJ 

to  o 

m 

CM 

o 

CO 

m 

V 

K 

• 

•  . 

• 

•  • 

• 

• 

• 

• 

• 

l/p- 

-O 

o 

N 

M3 

r-—  t- 

oo 

^  CO 

go 

00 

oo 

oo 

oo 

3 

tc 

c_ 

CM  C‘.  o 
t  -  r- 


ro  O  *“ 
c —  c— 


O  ro  e  g  oo 
r-  co  r-  r- 


t'- 

-T  Un  U  n 


t  -t 
ir\  «-  to 

ro  crx  •- 


o  o.  o 


eg  eg  cm 
tn  •£)  un 


un  un  un 


un  un 
cm  o  on 
-M-  uO  ^r 


?  g-  4 

cm  un 
-=r  -=r  =r 


lTi  LT\ 

O')  on 

lo  -=r 


on  m  m  nn 
fM  j—  o  m 

f—  lO  P— 


CO 

CT> 

CM 

eg 

CM 

,3 

P- 

CM 

go 

•o 

eg 

w 

r~- 

O 

O 

vG 

vO 

a. 

ao 

vO 

o 

u » 

vO 

o 

C_) 

O 

O 

o 

O 

bO 

O 

O 

o 

O 

o 

O  CO  O' 
_~r  'n  m 


CvJ  <g  CM 
eg  m  eg 


'O  ifi 

-nr  -4“  -r 


</)  (0 

CO  CO 

CO 

CO 

CO  CO 

>.  -O 

>V  T3 

TJ 

>, 

>>  TJ 

ca  c 

03  a 

t?  C 

flj 

03  C 

Tj  a.' 

T3  a> 

w  0) 

TJ 

TJ  <U 

J*  -X 

J*  M 

0)  <v 

L 

OJ  cu 

^  <U 

OJ 

0)  <u 

4)  d  ^ 

CU 

ex 

0)  OJ  ^ 

o 

cu 

cu 

Q. 

(U  <u  ^ 

:m  ^  <t 

ex 

^6  ?  C 

(U 

s 

3C 

o. 

^  :*  < 

2 

CO 

cu 

in 

"  cu 

)  t  >• 

■  p  r<3  ^ 

:  -p  J  a3 

J  b  t>  5 
;  ro 

■  •g  Q.  2 
1  c  [/}  CtJ 

3E  -• 

:  w 


vO  io  eg  CM 

-r  ~t  •••: 


cm  <M  eg 
c*-  m  on  oo 


on  un  un  un 


y  .  ‘O  f- 

«  *'  °  t. 
•*■>  <M  v  C 
O  , 

fto1^  n 

Y 

■3  « 

-»J  cc  i>  c 

o  «  o  5 
0  -3  -O  “ 

*j  X)  ^ 

C  S,  ^  S 

<t  c  »<  .* 
e  a,  '«  o 
o  Ed  C* 

3  f-  O  O 

V  '■ 

>.  0  \ 

xj  o  to  br 

•a  l  *  e 

I  S« 

g-  m  G  ^ 

e  ^  TO 

'Q  ^  Y^ 

^j-  fc; 

r-  -r-l  Tj  4_, 

x  c 

v  m  ai  v 


26 


standard  for  women.  ^  <  5.62  mg/1000  kcal standard  for  men 


TABLE  Average  Macronutrier.t  Consumptions  From  Meals  Served  in  the  Pasta  Palace  and  Sports  Circle 
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Less  than  one-third  of  men's  daily  allowances  (0.53  mg  of  thiamin;  7  mg  of  niacin). 


TABLE  16.  Average  Caloric  Distribution.*:  and  Nutrient  Densities  of  Keals -Pasta  Palace  and  Sports  Circle 
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